SUMMARY Since indomethacin may be effective in the treatment of orthostatic hypotension, the ability of this drug to increase reflex vasoconstriction was studied in six patients with orthostatic hypotension and in five normal subjects. Reflex forearm vasoconstriction during lower body negative pressure at 20-40 mm Hg was measured before and after indomethacin 50 mg by mouth. In patients with orthostatic hypotension and central nervous system involvement indomethacin increased recumbent blood pressure, resting forearm vascular resistance, and reflex forearm vasoconstriction during lower body negative pressure. The fall in blood pressure with lower body negative pressure was not significantly inhibited by indomethacin, but mean blood pressure during lower body negative pressure was higher after than before indomethacin. Indomethacin did not alter these responses in normal subjects. The increase in reflex vasoconstriction with indomethacin may contribute to its therapeutic effects in the treatment of orthostatic hypotension.
Orthostatic hypotension in patients with the ShyDrager syndrome or idiopathic Parkinsonism is caused by absent or depressed reflex vasoconstriction in response to standing.' 2 Several studies have suggested that indomethacin may be effective in the treatment of orthostatic symptoms in these patients.3 4 Indomethacin increases recumbent blood pressure and resting forearm vascular resistance and reduces the orthostatic fall in blood pressure.34 It is not, however, known whether indomethacin increases reflex vasoconstriction in response to standing in these patients.
The beneficial effect of indomethacin may result from inhibition of the vasodilator effect of prostaglandins. 34 Prostaglandins not only act directly on resistance vessels but also indirectly by reducing the release of noradrenaline from the nerve endings or by decreasing vascular response to vasoconstrictor stimuli.5-7 Thus indomethacin may increase reflex
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Accepted for publication 10 May 1984 vasoconstriction by blocking the inhibitory influence of prostaglandins on the release of noradrenaline or on vascular responses to noradrenaline.
In this study we examined whether indomethacin increased reflex forearm vasoconstriction in response to lower body negative pressure in patients with orthostatic hypotension and central nervous system involvement and compared the results with those in normal subjects of similar age. Lower body negative pressure decreases venous return to the cardiopulmonary region and triggers reflex vasoconstriction. Indomethacin 50 mg was given orally and measurements were repeated one hour later at rest and during lower body negative pressure. The negative pressure applied after indomethacin was the same as that before indomethacin in each subject.
STATISTICAL ANALYSIS
Unpaired and paired Student's t tests were used for statistical analysis, and p-0-05 was considered significant. Data are expressed as mean (SEM).
Results

RESTING HAEMODYNAMICS
Before indomethacin, mean blood pressure, heart rate, central venous pressure, forearm blood flow, and forearm vascular resistance at rest in the recumbent position were similar in normal subjects and in patients with orthostatic hypotension (Table 1) . Indomethacin increased mean blood pressure and decreased heart rate in patients with orthostatic hypotension but not in normal subjects. It did not change forearm blood flow in either group, and increased forearm vascular resistance in patients with orthostatic hypotension but not in normal subjects.
RESPONSE TO LOWER BODY NEGATIVE PRESSURE
Before indomethacin-In normal subjects lower body negative pressure at 40 mm Hg decreased central venous pressure, did not change mean blood pressure, but increased heart rate ( Table 2) . It decreased forearm blood flow and increased forearm vascular resistance. In contrast, in patients with orthostatic 56 (7) 55 (2)* 53 (7)
Mean blood pressure (mm Hg) 103 (4) 87 (4) 122 ( hypotension negative pressure at 20, 30, or 40 mm Hg decreased mean blood pressure but did not change heart rate or forearm vascular resistance. Forearm blood flow decreased during negative pressure, but the decrease was due to the decrease in blood pressure since forearm vascular resistance was unchanged. The falls in central venous pressure with negative pressure were similar in patients with orthostatic hypotension and in normal subjects. After indomethacin-In normal subjects indomethacin did not alter the response of blood pressure, heart rate, and central venous pressure to negative pressure at 40 mm Hg ( Table 2 ). The decrease in forearm blood flow and the increase in forearm vascular resistance were also unchanged. In patients with orthostatic hypotension, however, indomethacin increased reflex forearm vasoconstriction. The decrease in mean blood pressure was less but not significantly after indomethacin. Heart rate increased after indomethacin. The decrease in central venous pressure was similar before and after indomethacin. Although the decrease in mean blood pressure was not significantly different before and after indomethacin mean blood pressure during negative pressure was higher (p<005) after indomethacin (105 (4) Imaizumi, Takeshita, Ashihara, Nakamura, Tsuji, Shibazaki The increases in forearm vascular resistance with lower body negative pressure after indomethacin in patients with orthostatic hypotension were similar to those in normal subjects. Nevertheless, blood pressure fell in patients with orthostatic hypotension but not in normal subjects. Thus the reflex stimulus was greater in patients with orthostatic hypotension than in normal subjects. It appears, therefore, that indomethacin only partially improves reflex vasoconstriction in patients with orthostatic hypotension and central nervous system involvement.
Despite increased reflex forearm vasoconstriction by indomethacin the fall in mean blood pressure with lower body negative pressure was not significantly less after indomethacin in patients with orthostatic hypotension. The reason for this finding is not clear, but it might be related to the fact that reflex activation of sympathetic outflow during lower body negative pressure is not uniform. Reflex vasoconstriction with lower body negative pressure is greater in the forearm vessels than in the splanchnic vessels."I It is possible that blood pressure fell during lower body negative pressure because of failure to increase splanchnic vascular resistance with this stimulation.
In addition to the increases in reflex vasoconstriction indomethacin increased resting blood pressure and forearm vascular resistance in patients with orthostatic hypotension and central nervous system involvement but not in normal subjects. These results are similar to those in previous reports by Kochar and Itskovitz3 and by Abateet al. 4 Nevertheless, failure to improve orthostatic symptoms has also been reported.12 13 We do not understand the mechanisms by which indomethacin is beneficial in some but not in other patients with orthostatic hypotension nor those by which indomethacin increased reflex vasoconstriction in our 
